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Continuously Blockable Arresting Device 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a continuously blockable arresting device 
having a housing and a shaft which is received in the housing, the shaft being acted 
upon externally to cause rotation of the shaft, and the arresting device having a fluid- 
filled working space situated in the housing and having a movable piston and a blocking 
valve. The arresting device is used on pivotably mounted parts such as for doors of 
motor vehicles. 

2. Description of the Related Art 

[0002] In a known continuously blockable arresting device, a piston rod is axially 
movably arranged in a cylinder, the working space of which is filled with a fluid. A 
blocking valve is arranged in the piston rod which permits the continuous blocking of the 
piston rod and therefore of the arresting device. The blocking valve is actuated by an 
actuating element which acts on the other end of the piston rod and is connected to the 
blocking valve by a transmission element arranged in the piston rod. An additional 
safety valve protects the arresting device against damage which may occur if there are 
large forces acting on the arresting device. One end of the arresting device is 
connected to the component to be pivoted via a receptacle which is situated at that end 
of the piston rod. The other end of the arresting device includes a receptacle arranged 
on an end of the cylinder which lies opposite the piston rod which is connectable to a 
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second component. The component to be pivoted is also fastened to the second 
component. The arresting device is therefore arranged perpendicular in its axial extent 
which respect to the pivot axis of the component to be pivoted. 

[0003] Because it is constructed as a cylinder and piston rod, this known 
arresting device has a considerable length in the axial extent. However, the structural 
space necessary for the arresting device is substantially larger, since the piston stroke 
executed by the piston rod has to be taken into consideration. As a result, when used in 
motor vehicle doors, the arresting device is essentially located in the interior of the 
motor vehicle door. The structural space required by the arresting device is not 
available for other devices. Furthermore, the complexity of this device with the hollow 
piston rod of and the components arranged therein is susceptible to faults. The 
multiplicity of components increases the production and installation outlay requirements 
for the arresting device. 
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SUMMARY OF THE INVENTION 
[0004] The object of the present invention is to provide a continuously blockable 
arresting device which has a smaller structural space than that of the prior art. A further 
object is to provide an arresting device that is easier to produce, install and maintain 
than the prior art devices. 

[0005] This object is achieved according to the present invention by an arresting 
device having a housing defining two subchambers which are connectable to a working 
space, wherein the two subchambers lie next to each other. Pistons are respectively 
guided in a displaceable manner in the subchambers. A swash plate drives the pistons 
in a displaceable manner. The swash plate is driveable in a rotatable manner by a 
shaft. Respective control devices of the subchambers include blocking valves for 
allowing a fluid flow connection from the subchambers to the working space and 
passage valves for allowing fluid flow connection from the working space to the 
subchambers. 

[0006] The advantage of the arresting device according to the present invention 
is that it is of simple construction, has few components, and is reliable in its operation. 
The arrangement of the two subchambers which lie next to each other reduces the 
overall size in the axial extent compared to the prior art devices. The arresting device is 
thus very compact and permits versatile use. The small number of components allows 
cost-effective production and installation of the arresting device. Moreover, the 
construction of the arresting device allows it to be arranged outside the part to be 
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pivoted, with the result that the construction space within the part to be pivoted is 
available for other devices and internal components. 

[0007] To actuate the arresting device, the shaft is connected to an actuating 
element which is arranged perpendicularly on it. This enables the arresting device to be 
arranged in the pivot axis of the part to be pivoted or parallel to the pivot axis. Moreover, 
the compact manner of construction of the arresting device permits it to be arranged in 
the region of a hinge, with the result that the arresting device according to the present 
invention only uses the structural space which is already present in any case. In a 
particularly favourable embodiment, the hinge is the actuating element. 
[0008] The control devices in the arresting device each comprise a blocking valve 
and a passage valve. The blocking valve associated with one subchamber may 
comprise a spring-loaded non-return valve which opens toward, i.e., allow flow toward, 
the other subchamber. This installation position enables the arresting device to respond 
particularly rapidly because the pressure for opening the blocking valve has merely to 
be built up in the fluid between the piston and the control device. The design of the 
blocking valves with a spring allows the fluid to flow from the subchamber into the other 
subchamber only from a certain pressure. In addition, in the blocked state high 
arresting forces are ensured. In this respect, the behaviour of the arresting device, in 
particular the smooth-running capacity, may be set by an appropriate design of the 
blocking valves. 

[0009] The passage valves of each subchamber allow the fluid displaced from 
the other subchamber to flow into the subchambers they are associated with. At the 
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same time, they ensure that the fluid displaced from the subchamber they are 
associated with may only leave the subchamber through the blocking valve. 
[0010] The fluid crosses between the subchambers through a passage in the 
working space connecting to two subchambers. 

[0011] The fluid is acted upon particularly effectively if the fluid is clamped 
between the two pistons. 

[0012] If the pistons are permanently in contact with the swash plate, the 
resetting of the pistons to a fully withdrawn position is ensured. Furthermore, both 
pistons act upon the fluid irrespective of the pivoting direction. More specifically, the 
piston which is inserted into one subchamber acts upon the fluid with a positive 
pressure, and the piston moving out of the other subchamber produces a negative 
pressure in the other subchamber. Each of the two pistons therefore assist the crossing 
over of the fluid, as a result of which a particularly smooth-running arresting device can 
be produced. 

[0013] Permanent contact between the pistons and swash plate may be ensured 
by urging the pistons against the swash plate using springs, which may be either helical 
or disc springs. The springs may be respectively arranged in the subchambers such 
that they are supported against the control devices. 

[0014] The use of springs may be omitted if the pistons are connected to the 
swash plate by a form-fitting connection such as, for example, latching and plug-in 
connections. To permit an undisturbed relative movement between the piston end and 
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the swash plate, the piston end may be of a spherical or conical design and mounted in 
a correspondingly designed receptacle on the swash plate. 

[0015] To ensure the largest possible stroke between the two pistons, the two 
pistons are arranged on the swash plate at a large spacing from the center of the swash 
plate. The opposed movement of the pistons is achieved if the two pistons on the 
swash plate are at an angular spacing of 180°. Incompressible fluids have proven 
particularly favourable, since the fluids build up pressure virtually without delay. 
[0016] Under certain boundary conditions, the pivoting angle of the part to be 
pivoted may be too small for the arresting device. In these cases, the stroke of the 
pistons is not sufficient to activate the control devices of the arresting device. In this 
case, a gear mechanism which converts the pivoting movement into a larger rotational 
movement of the swash plate may be used. 

[0017] The gear mechanism may be arranged either between the swash plate 
and the shaft or between the shaft and the actuating element which actuates the shaft. 
[0018] The gear mechanism is reliably protected against environmental 
influences if it is arranged within the housing. By contrast, existing arresting devices 
may be retrofitted with the gear mechanism in a simple manner if the latter is fastened 
to the outside of the housing. In this case, an additional housing may be used to protect 
the gear mechanism against external influences. 

[0019] In the arresting device, the pressure ratios which, for their part, act on the 
spring-loaded non-return valves of the control devices, may change in the housing due 
to temperature influences. A volume of gas may be arranged in the working space on 
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the side facing away from the pistons to compensate for temperature. This allows 
constant pressure ratios within the housing to be achieved in a particularly simple 
manner, as a result of which the arresting device always exhibits the same behaviour. 
Reactions between the volume of gas and the fluid can be avoided in a simple manner if 
a membrane is arranged between them. 

[0020] The volume of gas can be arranged in a structurally particularly simple 
manner if it is situated in the passage between the two subchambers. 
[0021] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] In the drawings, wherein like reference characters denote similar elements 
throughout the several views: 

Fig. 1 is a schematic diagram of an arresting device according to the 
present invention in an installed position, 

Fig. 2 is a longitudinal sectional view of the arresting device of Fig. 1 ; 

Fig. 3 is a partial view of an arresting device according to a further 
embodiment; and 

Fig. 4 is a partial view of an arresting device according to yet another 

embodiment. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 
[0023] Fig. 1 shows a motor vehicle door 1 which is pivotably connected to a 
bodywork 3, i.e., vehicle frame, by a hinge 2. A continuously blockable arresting device 
4 is arranged above the hinge 2 on the bodywork 3 in the pivot axis of the motor vehicle 
door 1 . The arresting device 4 includes a housing 5 which receives one end of a shaft 

6. The shaft 6 is connected to the motor vehicle door 1 by an actuating element 7 such 
that the shaft 6 rotates when the motor vehicle door 1 is pivoted. 

[0024] Fig. 2 shows that the housing 5 of the arresting device 4 contains a 
working space 10 which is connectable to first and second subchambers 8, 9 and is 
filled with a fluid 11. First and second pistons 12, 13 are respectively arranged in a 
displaceable manner in the first and second subchambers 8, 9. The first and second 
pistons 12, 13 include respective ends 14, 15 which are arranged outside the first and 
second subchambers 8, 9. These ends 14, 15, are connected to a swash plate 16. The 
swash plate 16 is connected to the shaft 6 which is connected to the actuating element 

7. When the shaft 6 is set into rotation during a pivoting movement of the motor vehicle 
door the swash plate 16 rotates with the shaft 6. The swash plate 16 is connected on 
the shaft 6 so that it wobbles when the shaft is rotates. To ensure permanent contact of 
each of the first and second pistons 12, 13 with the swash plate 16, the first and second 
pistons 12, 13 are prestressed against the swash plate 16 by respective springs 17, 18. 
[0025] Fig. 3 is a partial view showing an alternative embodiment of the arresting 
device in which first and second pistons 12a, 13a are connected to a swash plate 16a 
by a form-fitting connection. In this embodiment, the end 14a of the first pistion 12a has 
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a conical design and the end 15a of the second piston 13a has a spherical design. 
Each of the ends is received in a receptacle 26a or channel such the pistons 12a f 13a 
follow the movement of the swash plate 16a. instead of having different shapes, each 
end 14a, 15a may by comprise the same spherical or conical shape. 
[0026] A control device 19, 20 is arranged in each of the first and second 
subchambers 8, 9. Each of the control devices 19, 20 includes a respective blocking 
valve 21, 22 and a respective passage valve 23, 24. The passage valves 23, 24 are 
simple non-return valves which open to allow flow toward the piston 12, 13 located in 
the associated one of the first and second subchambers 8, 9. The blocking valves 21, 
22 of each control device 19, 20 are spring-loaded and open to allow flow toward the 
other of the first and second subchambers 8, 9. The first and second subchambers 8, 9 
are connected to each other by a crossing space 25 which allows the fluid 1 1 in the 
working space 10 to cross between the first and second subchambers 8, 9. Situated 
above the fluid 11 in the crossing space 25 is a volume of gas 26 which is separated 
from the fluid 1 1 by a membrane 27. 

[0027] In the arrangement shown, the motor vehicle door 1 (see Fig. 1) is closed. 
In this position, the swash plate 16 is positioned such that the second piston 13 is 
situated in its upper reversal point in the second subchamber 9 and the first piston 12 is 
situated in its lower reversal point in the first subchamber 8. All of the valves 21-24 are 
closed. The two spring-loaded blocking valves 21, 22 prevent the fluid from crossing 
between the two subchambers 8, 9, so that the arresting device 4 is blocked. If the 
motor vehicle door 1 is pivoted, the shaft 6 rotates with the swash plate 16. Since the 
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first and second pistons 12, 13 are each prestressed against the swash plate 16 by the 
springs 17, 18, the first piston 12 moves into the subchamber 8 while the second piston 
13 exhibits the opposite behaviour. The pressure produced by the movement of the first 
piston 12 into the first subchamber 8 opens the blocking valve 21 in the control device 
19 while the passage valve 23 remains closed. As soon as the blocking valve 21 is 
opened, the blocking of the arresting device 4 is lifted. The fluid 11 now flows through 
the blocking valve 21 and the passage 25 into the second subchamber 9. The fluid 11 
is only able to pass through the control device 20 through the passage valve 24. The 
blocking valve 22 remains closed. The crossing over of the fluid 11 is additionally 
assisted by the movement of the piston 13 out of the subchamber 9 under the urgency 
of the spring 18. 

[0028] Fig. 4 shows that a gear box 28b is arranged between a swash plate 16b 
and shaft 6b of an arresting device and a gear box 29b is arranged between an 
actuating element 2b and the shaft 6b of the arresting device. The gear boxes 28b and 
29b are each arranged to convert pivoting movement of the actuating element 7b into a 
larger rotational movement of the swash plate 16b. Each gear box 28b, 29b may 
comprise a step-up gear mechanism. Depending on the particular requirements, one or 
the other of gear boxes 28b, 29b may be used. 

[0029] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
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the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements which perform substantially the same 
function in substantially the same way to achieve the same results are within the scope 
of the invention. Moreover, it should be recognized that structures and/or elements 
shown and/or described in connection with any disclosed form or embodiment of the 
invention may be incorporated in any other disclosed or described or suggested form or 
embodiment as a general matter of design choice. It is the intention, therefore, to be 
limited only as indicated by the scope of the claims appended hereto. 
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